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Fractures in the Petersburg Granite

Simplified geologic map of sections of the Richmond and Bon Air 7.5 quadrangles
(modified from Bleick and others (2006) and Carter and others (2007))
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Petersburg Granite: Fractures types




P-T Diagram for Petersburg Faults
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Fractures in the Petersburg Granite
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Generalized Geologic Map of the
North Anna River, Virginia
GEOLOGIC UNITS STRUCTURES
Cz | Cenozoic sediments 157/ bedding
Triassic conglomerate -
Tr and sandstone 35}/ }gﬁgggﬁ
Ry | Hylas Fault Zone Horizontal
an Kyanite-bearing gneiss fo!iation
— _ mineral
an Proterozoic layered 6“  lineation
gramtlc gneiss C. M. Bailey & J. Hollis, William & Mary Geology
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Fractures in the Hylas Zone
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Elsewhere..

(n= 364)
Circle = 25%

i ( A8 - Petersburg
Circle = 20 % / AL \ s '.a Granite

Richmond

kilometers

Poles to fractures - Foot wall

Poles to fractures - Hanging wall



B o
-

5 - o
-

ag o o
0 O vl .
asa - i ,.i":;m ;










Time (Ma)

340 320 300 280 260 240 220 200 150 100 50 0
O \/\ ’ ' 7|0
s | ~max. depth il -100
tensile fracture i
’ 200 &5 =
| ’ @]
€ 104 ~min. temp. L%
¥ |ductile quartz "300 @ .
£ 15 23
® 400 © 2
| I T S s 7 P - e R R e e e Fh e R TR S Q E
Q -5 7 . In granite | g E%
= . u
D Reactivation 2
™~ -N-strzl"king of D, fractures |-600
T D, extension 777 e
sl .- NE-striking ~ fractures
dextral faults | 800
M | IP| Permian | Triassic J K Cz
Alleghanian Allantic | Passive Margin——>»
Orogeny Rifting




Time (Ma)

0 340 320 300 280 @260 240 @220 200 150 100 50 0
S '4\/ o J\ ’ ' ' - -y 0
£ I! . I’P‘TH
5] &’ 0 ’,;]:‘P:(\O 100
S /W0
& L 20
s
E 10 \p{«) ,/\;\\5@
< ” -
< 07 7 300
ﬁ 15 %E’ i Granite & mylonitic clasts in L
B 051 - - 400
) '(:“,’ 5 ,,/ Richmond & Taylorsville Tr basins
0 > i e . = B Apatite fission track ages (Durrant, 1979) {500
—ad I] Zircon fission track ages (Durrant, 1979)
- ol 4 B “0Ar2°Ar amphibole ages (Durrant, 1979) L600
h * ’_," * Age of Petersburg Granite
_-" (Buchwaldt and Owens 2012) 700
30 i * Age of Petersburg Granite
(Wright et al,, 1975; Lee and Williams, 1993) 800
IP | Permian | Triassic J K Cz
Alleghanian Atlantic | Passive Margin———>
Qrogeny Rifting

Temperature (°C)

—

geotherm of 25° C/km

S



Conclusions

NE/SW striking faults in the eastern Piedmont record late
stage Alleghanian dextral compression

Normal faults & mode | fractures record Triassic
extension and counterclockwise rotation of extension
axes into the Jurassic

Reactivation of NE/SW structures as reverse faults in
Cenozoic indicate a compressive stress field which
persists through the modern.

Pseudotachylyte & mineralized fault surfaces can
potentially provide absolute dates of deformation in the
eastern Piedmont



